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Uvod: Demenca in možganska kap se pogosto pojavljata skupaj; kar 10 % možganski kapi se 
pojavi pri bolnikih s predobstoječo demenco. Predpostavlja se, da predobstoječa demenca vpliva 
na zdravljenje možganske kapi in funkcijski izhod, vendar večjih raziskav, ki bi to potrdile, ni.  
Cilji: Preučiti bolnike z demenco, ki utrpijo ishemično možgansko kap (IMK), in jih primerjati z 
bolniki z IMK, a brez demence v: (1) dostopu, zapletih in izhodih zdravljenja z intravensko 
trombolizo (IVT), (2) bolnišnični obravnavi s poudarkom na hospitalizaciji v enotah za 
možgansko kap, izvajanju specifičnih diagnostičnih preiskav, rehabilitaciji in trajanju 
hospitalizacije, in (3) pričetku zdravljenja s sekundarno farmakološko preventivo v času 
hospitalizacije in vzdrževanju takega zdravljenja v letih po IMK.   
Hipoteze: Pričakovali smo, da bodo imeli bolniki z demenco, ki utrpijo IMK, v primerjavi z 
bolniki brez demence: (1) slabši dostop do zdravljenja z IVT, (2) več zapletov in slabši izid 
zdravljenja z IVT, (3) slabši dostop do zdravljenja v enotah za možgansko kap, diagnostičnih 
preiskav in obravnav s strani rehabilitacijskega tima, (4) krajšo hospitalizacijo in (5) manjšo 
verjetnost predpisa sekundarne farmakološke preventive možganske kapi.  
Metode: Nacionalna longitudinalna raziskava je temeljila na podatkih iz švedskih nacionalnih 
registrov za demenco in možgansko kap (SveDem in Riksstroke). Podatke o pridruženih 
boleznih, zdravilih in smrti smo pridobili s pomočjo dodatnih nacionalnih registrov (the Swedish 
National Patient Registry, the Swedish Prescribed Drug Registry, the Swedish Population 
Register).  
V prvih dveh raziskavah smo vključili 1356 bolnikov s predobstoječo demenco ter kontrolno 
skupino 6755 bolnikov brez demence, ki so v obdobju 2010–2014 utrpeli prvo IMK. Kontrolna 
skupina bolnikov se je ujemala po starosti (+/- 3 leta), spolu, letu nastopa IMK ter geografski 
regiji. Primerjali smo dostop, zaplete in izide zdravljenja z IVT, bolnišnično obravnavo s 
poudarkom na hospitalizaciji v enotah za možgansko kap, uporabo diagnostičnih preiskav, 
rehabilitacijo in trajanje hospitalizacije. V tretji raziskavi smo vključili 1410 bolnikov s 
predobstoječo demenco ter kontrolno skupino 7150 bolnikov brez demence, ki so utrpeli IMK v 
obdobju 2007–2014. Zanimalo nas je predpisovanje statinov, antiagregacijskega, 
antikoagulacijskega in antihipertenzivnega zdravljenja ob odpustu iz bolnice ter po 1., 2. in 3. 




uporabili multivariatno logistično regresijo. Predstavljena so prilagojena razmerja obetov (OR, 
angl. odds ratio) s 95-% intervalom zaupanja (CI, angl. confidence intervals).  
Rezultati: Bolniki z demenco so imeli manjšo verjetnost zdravljenja z IVT; IVT je prejelo 94 
(7,0 %) bolnikov z in 639 (9,5 %) bolnikov brez demence (p-vrednost – p = 0,003). Modele v 
analizi smo prilagodili za spremenljivke, ki bi lahko vplivale na izhode zdravljenja. Tudi po 
prilagoditvi za možne moteče dejavnike so bila razmerja obetov za prejetje IVT pri bolnikih z 
demenco nižja (OR 0,68, 95%-CI [0,54–0,86]). Ko je bila analiza izvedena le med bolniki, ki so 
bili pred IMK samostojni v vsakodnevnih aktivnostih, je razlika med bolniki z demenco in brez 
nje vztrajala le pri bolnikih ≤ 80 let (OR 0,58, 95%-CI [0,36–0,94]). Med bolniki z demenco in 
brez nje, ki so prejeli IVT, nismo našli razlik v incidenci simptomatskih znotrajmožganskih 
krvavitev (ZMK; 7,4 % pri bolnikih z demenco v primerjavi s 7,3 % pri bolnikih brez demence, 
p = 0,960) in smrti 3 mesece po nastopu IMK (22,0 % pri bolnikih z demenco v primerjavi z 
18,8 % pri bolnikih brez demence, p = 0,494). Bolniki z demenco so imeli slabši funkcionalni 
izhod z višjo stopnjo prizadetosti po modificirani Rankinovi lestvici (mRS) in večjo verjetnost 
nove namestitve v domovih starejših občanov (DSO; obe p < 0,001).  
Razlik v neposredni nastanitvi v enotah za možgansko kap nismo našli (72,8 % bolnikov z 
demenco v primerjavi z 72,9 % bolnikov brez demence, p = 0,931). Dolžina celotne 
hospitalizacije in dolžina obravnave v enotah za možgansko kap sta bili pri bolnikih z demenco 
krajši (11,6 dni pri bolnikih z demenco v primerjavi s 13,5 dnevi pri bolnikih brez demence in 
10,5 dni pri bolnikih z demenco v primerjavi z 11,2 dnevoma pri bolnikih brez demence, 
p < 0,001). Bolniki z demenco so prejeli manj obravnav interdisciplinarnega tima za obravnavo 
možganskih kapi (fizioterapevti, delovni terapevti, logopedi; p < 0,05 za vse prilagojene modele 
analize). Razlik v testu požiranja med bolniki z demenco in brez nje nismo našli (90,7 % pri 
bolnikih z demenco v primerjavi z 91,8 % pri bolnikih brez demence, p = 0,218).  
Ob odpustu iz bolnišnice so imeli bolniki z demenco manj možnosti predpisa antihipertenzivov 
(OR 0,57, 95-% CI [0,49–0,67]), statinov (OR 0,57, 95-% CI [0,50–0,66]) in antikoagulantov 
(bolniki z atrijsko fibrilacijo – AF; OR 0,41, 95-% CI [0,32-0,53]). Bolniki z demenco so imeli 
večjo možnost prejema antiagregacijskega zdravljenja le v primeru AF (OR 1,56, 95-% CI 
[1,21–2,01]). Ob odsotnosti AF razlika v predpisu antiagregacijske terapije ni bila statistično 





Zaključki: Bolniki z demenco, ki so utrpeli IMK, so imeli manj možnosti, da prejmejo IVT, 
vendar sta na to vplivali starost in predhodno funkcionalno stanje. Bolniki z demenco in IMK 
niso imeli več zapletov zdravljenja z IVT (simptomatskih znotrajmožganskih krvavitev, smrti), 
vendar je bil njihov funkcionalni izhod slabši in z večjo verjetnostjo so bili na novo nastanjeni v 
domovih starejših občanov. To potrjuje prvo hipotezo, da imajo bolniki z demenco slabši dostop 
do zdravljenja z IVT, drugo hipotezo pa smo le delno potrdili, saj so imeli bolniki z demenco 
resda slabši funkcionalni izhod po IVT, vendar podobno verjetnost zapletov zdravljenja.  
V nasprotju z našo hipotezo so imeli bolniki z demenco enak dostop do zdravljenja v enotah za 
možgansko kap, a je bila njihova hospitalizacija v povprečju 2 dni krajša. Potrdili smo, da 
bolniki z demenco prejmejo manj diagnostičnih preiskav in obravnav s strani rehabilitacijskega 
tima.  
Bolniki z demenco so imeli manj možnosti, da prejmejo zdravila za sekundarno preventivo IMK, 
s čimer smo potrdili zadnjo hipotezo.  
Ključne besede: demenca, ishemična možganska kap, intravenska tromboliza, bolnišnična 


























Background: Dementia and stroke are frequent comorbidities; 10% of strokes occur in patients 
with pre-existing dementia. Pre-stroke dementia is postulated to influence stroke treatment and 
cause worse functional outcome, but there is a lack of large-scale studies to support these 
assumptions. 
Objective: To compare dementia patients who suffer an ischemic stroke (IS) with non-dementia 
IS patients in terms of: (1) access, complications and outcomes in treatment with intravenous 
thrombolysis (IVT), (2) hospital management with a focus on hospitalization in specialized 
stroke units, performance of specific diagnostic tests, rehabilitation and hospitalization length, 
and (3) institution of pharmacological secondary stroke prevention during hospitalization and its 
maintenance over the years after IS. 
Hypotheses: In comparison to non-dementia IS patients, patients with dementia and IS: (1) have 
worse access to IVT, (2) have more complications and worse outcomes after IVT, (3) have worse 
access to specialized stroke units, receive less diagnostic tests and rehabilitation assessments, (4) 
have shorter hospitalization, and (5) are less likely to receive secondary stroke prevention 
therapy. 
Methods: National longitudinal studies based on the data collected from Swedish national 
dementia and stroke registries (SveDem and Riksstroke). Data on comorbidities, medication and 
death was obtained using additional Swedish national registries (the Swedish National Patient 
Registry, the Swedish Prescribed Drug Registry, the Swedish Population Registry).  
In the first two studies we included 1356 patients with pre-existing dementia and first IS and 
6755 patients with first IS and no dementia, matched in age (+/- 3 years), sex, year of stroke, and 
geographic region, who suffered first IS between 2010 and 2014. Dementia and non-dementia IS 
patients were compared in terms of access, complications and outcomes in treatment with IVT, 
hospital management with focus on hospitalization in specialized stroke units, performance of 
specific diagnostic tests, rehabilitation and hospitalization length. The third study covered the 
time period of 2007–2014 and included 1410 patients with dementia and IS, who were compared 
to 7150 non-dementia IS patients. We analysed whether initiation of antiplatelet, anticoagulant, 
blood pressure lowering, and statin treatment was planned at discharge and actual dispensation of 




dementia status and outcomes, multivariate logistic regression analyses were used. Adjusted 
odds ratios (ORs) with 95% confidence intervals (CIs) were presented.   
Results: Patients with dementia were less likely to receive IVT; IVT was administered to 94 
(7.0%) dementia and 639 (9.5%) non-dementia patients (p-value – p = 0.003). Even when 
adjusting for possible covariates, OR of receiving IVT was lower for patients with dementia (OR 
0.68, 95% CI [0.54–0.86]). When the analysis was repeated exclusively among patients 
independent in everyday activities, the difference persisted only in patients aged ≤80 years (OR 
0.58, 95% CI [0.36–0.94]). We found no differences in the incidence of symptomatic 
intracerebral hemorrhage (sICH; 7.4% in patients with dementia vs. 7.3% in patients without 
dementia, p = 0.960) and death at 3 months (22.0% in patients with dementia vs. 18.8% in 
patients without dementia, p = 0.494) after IVT between the two groups; however, functional 
outcomes (reflected in new nursing home placements and modified Rankin scale–mRS) were 
worse in patients with dementia (both p < 0.001).  
There were no differences in direct stroke unit admittance (72.8% in patients with dementia vs. 
72.9% in patients without dementia, p = 0.931). In patients with dementia, stroke unit and total 
hospitalization length were shorter (10.5 days in patients with dementia vs. 11.2 days in patients 
without dementia and 11.6 days in patients with dementia vs. 13.5 days in patients without 
dementia, respectively, p < 0.001). Dementia patients were less likely to undergo assessments by 
members of an interdisciplinary team (physiotherapists, speech therapists, occupational 
therapists; p < 0.05 for all adjusted models). A similar proportion of patients received 
swallowing assessment (90.7% in patients with dementia vs. 91.8% in patients without dementia, 
p = 0.218).  
At discharge from hospital, planned initiation of medication was lower in patients with dementia 
compared to non-dementia patients for blood pressure-lowering medication (OR 0.57, 95% CI 
[0.49–0.67]), statins (OR 0.57, 95% CI [0.50–0.66]), and anticoagulants (patients with atrial 
fibrillation – AF; OR 0.41, 95% CI [0.32–0.53]). Patients with dementia were more likely to 
receive antiplatelets only in the presence of AF (OR 1.56, 95% CI [1.21–2.01]), whereas the 
differences were not significant in the absence of AF (OR 0.99, 95% CI [0.75–1.33]). Similar 




Conclusions: Patients with dementia and consequent IS were less likely to receive IVT; however, 
this association was influenced by age and prior functional status. There were no differences in 
IVT complications (sICH, death); however, dementia was associated with greater disability and 
new nursing home placement. While the hypothesis that patients with dementia have worse 
access to IVT was confirmed, the second hypothesis was partly disproved, since patients with 
dementia had worse functional outcomes after IVT, but similar complications rate.  
In contrast with our hypothesis there were no differences in access to stroke unit care between 
patients with and without dementia; however, hospitalization was shorter for patients with 
dementia by 2 days on average. We confirmed that patients with dementia receive less diagnostic 
and rehabilitation assessments.  
Finally, we also confirmed our last hypothesis that patients with dementia are less likely to 
receive secondary stroke prevention therapy. 
Keywords: dementia, ischemic stroke, intravenous thrombolysis, hospital management, 

























1 OUTLINE OF THE THESIS 
1.1 Introduction 
The proportion of the population aged 60 years or more is rising and according to some 
estimation it currently comprises nearly 900 million.1 Stroke and dementia are both strongly 
age-related diseases and with the population growing older, the number of affected people is 
rapidly increasing.1, 2 Annually, there are 15 million strokes worldwide,3 and it is estimated that 
10% occur in patients with pre-existing dementia, while an additional 10% develop dementia 
after their first stroke.4 Worldwide, disability and dependence are most frequently caused by 
dementia, limb paralysis/weakness and stroke, hence their successful management and outcomes 
will be vital in the aging pupulation.1 There are ~20000 IS every year in Sweden (population 10 
million)5, 6 and over 3000 in Slovenia (population 2 million).7, 8  
1.1.1 Dementias 
Dementia is characterised by a progressive deterioration in multiple cognitive domains, 
accumulation of disability and gradually an interference with daily functioning.9 At disease onset 
reversible causes of cognitive impairment have to be sought. If impairments in at least two 
neuropsychiatric or cognitive domains persist and are not better explained by a nondegenerative, 
primary psychiatric disorder or systemic conditions (such as delirium), neurodegenerative 
pathogenesis with accumulation of abnormal protein aggregates in the brain is a probable culprit. 
Protein aggregates disrupt molecular processes and cellular functions and ultimately lead to cell 
death.10 Ancillary investigations, such as brain imaging, cerebrospinal fluid and genetic 
biomarkers, improve clinical syndromic diagnoses and can often predict underlying pathology; 
however, different proteinopathies can sometimes cause similar clinical syndromes.10 
Alzheimer’s dementia (AD) constitutes 60-70% of all dementia cases and is the most common 
dementia type.9-11 It is defined as a neurodegeneration caused by the accumulation of beta 
amyloid (Aβ) and tau proteins. Aβ aggregation occurs first12 and mutations in genes involved in 
the Aβ processing pathway support a key role of Aβ in initiating Alzheimer’s disease,13 while tau 
better correlates with cognitive decline and neuronal death.12 Therefore, AD is postulated to be 
an amyloid accelerated tauopathy,13-15 although alternative theories do exist, e.g. those of 
independent pathogenic roles of Aβ and tau16 or an impairment in APP – amyloid precursor 




starts as a memory complaint, but with progression, other cognitive domains become affected as 
well.9 
 
The second most common dementia type is vascular dementia, which constitutes 8–15% of 
dementia cases. It is a consequence of ischemic or hemorrhagic strokes, lacunes, small vessel 
disease, and white matter changes,18 however, the majority of patients present with subcortical 
small vessel disease and consequently suffer from executive dysfunction.19  
 
As the incidence of neurodegenerative proteinopathies and vascular lesions increases with age, 
several pathologies frequently coexists, which presents a diagnostic challenge.10 Indeed, in a 
study by Toledo et al. that focused on multimodal biomarkers and neuropathological findings 
only 4 out of 22 patients with late amnestic mild cognitive impairment and probable AD 
neuropathology revealed a pure AD, while others had a coincident pathology of dementia with 
Lewy bodies, medial temporal pathology (either TDP-43 proteinopathy, argyrophilic grain 
disease or hippocampal sclerosis), or vascular pathology.20  
 
On the other hand, one proteinopathy can cause a variety of pathologies. One example is the 
co-occurrence of cerebral amyloid angiopathy (CAA) and Alzheimer’s disease. Patients with 
Alzheimer’s disease have parenchymal deposits of Aβ42, while Aβ40 cerebral vasculature 
deposits and cortical microbleeds are the hallmark of CAA. Severe CAA is more prevalent in 
patients with AD than in non-demented subjects (approximately 40% vs. 10–20%),21, 22 while a 
milder form is present in a majority of patients with AD (80–90%).23 CAA was estimated to be 
present in > 2% in 65–74-year-olds, 8% in 75–84-year-olds, and in over 12% in > 85 year-olds.24  
 
Moreover, dementia and stroke are interrelated diseases and share risk factors, which may be a 
common substrate for both conditions (Figure 1 and 2). Indeed, one condition increases the 












Figure 1: Risk factors leading to stroke or dementia. 










Figure 2: Common pathophysiological mechanisms leading to vascular changes and 
neurodegeneration. 




1.1.2 Stroke in patients with dementia 
1.1.2.1 IVT in patients with dementia 
Reperfusion therapies revolutionized acute stroke treatment. Early studies on IVT demonstrated 
benefit in the first 3-hour time window,26 while later studies demonstrated benefit up to 4.5 hours 
after symptom onset.27 Similarly to reperfusion evolution in myocardial infarction, endovascular 
mechanical thrombectomy is rapidly evolving and improving and its use is increasing with 
time.28  
Dementia is not a contraindication for IVT; however, life expectancy, premorbid functional level 
and the question whether the benefit is clinically meaningful should be taken into account and 
weighted against possible complications.25, 29 Most of the IVT studies to date excluded or 
underrepresented octa- and nonagenarians, and thus the majority of people with dementia.25, 30 
Consequently, the thrombolytic agent alteplase was initially not indicated in patients > 80 years 
of age according to the European Medicines Agency,31, 32 but it was recommended in selected 
patients according to European stroke guidelines.33 A recent study confirmed a positive benefit-
risk profile among patients aged > 80 years of age and suggested its use on an individual benefit-
risk basis.34 
In CAA animal model studies, systemic administration of tissue plasminogen activator led to 
increased risk for intracranial hemorrhage (ICH),21, 35 causing reservations in acute stroke 
treatment of older and AD patients. However, although IVT-treated CAA mice had a higher risk 
for intracranial bleeding, they did not differ in mortality and functional deficits compared to 
IVT-treated wild-type mice.21 Moreover, the first-generation transgenic mice model with APP 
overexpression paradigm may be suitable for CAA, but not for “normal” AD pathology, since it 
causes additional phenotypes.36 Second-generation mouse models containing humanized 
sequences might represent a better animal model. In humans, meta-analyses failed to 
demonstrate an association between a high frequency of ICH and cortical microbleeds, which are 
the hallmark of CAA.37, 38 Symptomatic ICH after thrombolysis occurs in ~3% and only a 
subgroup can be attributed to CAA.21, 39  
CAA is more prevalent in patients with AD, but it is also present in older non-demented 
subjects.21, 22, 24 The results from animal studies and fear of cerebral hemorrhage associated with 




patients with dementia.41, 42 Patients with dementia are less likely to receive IVT,41 even though 
increased incidence of sICH has not been reported in human subjects.42-44 Irrespective of the 
utilisation of reperfusion therapy, worse functional prognosis after a stroke in the older adults45 
and persons with dementia42 could lead to therapeutic nihilism and withholding of the treatment. 
Increased mortality and worse functional status after a stroke in the older adults could be 
explained by a worse baseline status with more comorbidities and greater stroke severity,45 
which may in turn lead physicians to adopt s more conservative approach. Nevertheless, the use 
of reperfusion therapies in patients > 80 years of age has been increasing, and in Sweden, one-
third of the treated patients are aged 80 years or more.28 
There is an urgent need to improve the treatment strategies in these populations; however, as 
they are excluded from clinical trials, clear guidelines on safe and effective care are lacking. 
Nowadays, with well-established efficacy and safety of IVT, further randomized studies would 
be ethically challenging. Large longitudinal cohort studies represent the next best method for 
researching safety and outcomes of IVT in patients with dementia. 
1.1.2.2 Hospital stroke treatment in patients with dementia 
What best improves patient outcomes in the acute phase of stroke is, besides reperfusion 
treatment, direct admission to a stroke unit and prompt testing for dysphagia.46, 47 Treatment in 
dedicated stroke units is underscored in stroke guidelines,48-50 and on a population level, direct 
stroke unit admission proved to be most beneficial, even more so than IVT.47 
In the studies to date, patients with dementia had an equal43, 51 or longer41, 52, 53 length of hospital 
stay than their non-dementia counterparts. The reasons behind this could be a higher risk of 
complications that require prolonged medical care. On the other hand, one could assume patients 
with dementia have shorter hospitalisations, presuming they receive less diagnostic tests and 
already reside in long-term care facilities, facilitating their discharge. Patients with dementia that 
suffer a stroke undergo less cardiac investigations (electrocardiogram – ECG, Holter, 
echocardiogram),41 but it remains largely unclear whether patients with dementia receive less 
brain and carotid imaging, and evaluations by a multidisciplinary stroke team. Then again, if a 





Around one-third of stroke patients die, one-third remain disabled and one-third regain or retain 
their independence.54 Patients with pre-existing cognitive impairment receive less inpatient 
rehabilitation after stroke,55 even though it has proven to be effective.56, 57 In the acute phase of 
stroke, patients are usually required to demonstrate their potential for change in order to be 
considered candidates for rehabilitation. Rehabilitation potential and rehabilitation goals might 
be more difficult to determine in patients with pre-existing dementia, whose rehabilitation might 
even be set as a low priority, especially if resources are limited. Rehabilitation gains probably 
depend on stroke and dementia severity; studies have given inconclusive results on rehabilitation 
in severely cognitively impaired patients,57, 58 while in patients with severe stroke inpatient 
rehabilitation improves function and reduces nursing home placements and mortality.59 
Rehabilitation can be considered as an active process that leads to improvement in function; 
however, recent definitions have brought maintenance of function or well-being to the 
forefront.60 Access to rehabilitation also depends on national guidelines: in some countries, post-
stroke rehabilitation is recommended in all patients, while in others, patients with severe stroke 
are exempt.59  
1.1.2.3 Secondary stroke prevention in patients with dementia 
Recurrent strokes represent unsuccessful secondary prevention and account for ~25% of all 
strokes.61, 62 To reduce their burden, it is crucial to identify stroke mechanisms and initiate 
treatment of risk factors. The cornerstones of secondary prevention are management of lifestyle 
risk factors (such as smoking and obesity), treatment of hypertension, diabetes and 
hyperlipidemia, institution of antiplatelet therapy or, in the case of AF, anticoagulant treatment, 
and early carotid revascularization in patients with ipsilateral severe carotid artery stenosis.25 On 
a population level, the absolute effect of pharmacological secondary prevention (e.g. aspirin, 
antihypertensives) is greater than, for instance, carotid revascularization or thrombolysis.54, 62, 63 
Moreover, addressing all major risk factors was estimated to reduce the risk of recurrent stroke 
by approximately 80% compared with no treatment.61, 63 
Much of the research on secondary prevention has been performed in younger and healthier 
subjects, while the burden of stroke is the highest in the oldest subset of the population.64 
Institution of secondary prevention in older patients and/or patients with cognitive impairment 




prescribed drug regimen,65 are more cautious of polypharmacy or increased susceptibility to 
adverse drug events, and question plausibility of prevention in patients with limited life 
expectancies.64 
In the studies to date, patients with dementia received less statins41, 66 and warfarin,67-69 while 
findings on blood-pressure lowering medication and antiplatelets were inconsistent.41, 67-69 Some 
results were based on subanalyses in an underpowered number of dementia patients and none of 
the studies was performed on a national scale. 
2 OBJECTIVES 
1. To compare access, complications and outcomes in treatment with IVT in patients with 
IS with and without dementia. 
2. To assess hospital management with focus on hospitalization in specialized stroke units, 
performance of specific diagnostic tests, rehabilitation and hospitalization length in 
patients with IS with and without dementia. 
3. To assess institution of pharmacological secondary stroke prevention during 
hospitalization and its maintenance over the years after stroke in patients with IS with and 
without dementia. 
3 HYPOTHESES 
Compared to non-dementia IS patients, patients with dementia and IS: 
1. are less likely to receive IVT, experience more complications and worse outcomes after 
IVT, 
2. have worse access to specialized stroke units, receive less diagnostic tests and 
rehabilitation assessments, and their hospitalization length is shorter, and 






The thesis consists of 3 papers, which are the result of a collaboration between the University of 
Ljubljana, Slovenia, and Karolinska Institutet, Sweden. 
4.1 Paper 1 
We performed a longitudinal cohort study on patients registered in the Swedish national quality 
registry for stroke (Riksstroke). Patients with dementia were additionally retrieved from the 
Swedish nationwide quality register of dementia disorders (SveDem), while information on 
medication, comorbidities and death was obtained from the Swedish Prescribed Drug Register, 
the Swedish National Patient Register (NPR) and the Swedish Population Registry, respectively.   
Patients diagnosed with dementia who subsequently suffered an IS (n = 1356) were compared to 
patients who had an IS but no dementia (n = 6755). Patients with previous IS, hemorrhagic 
strokes, stroke occurrence before being diagnosed with dementia and strokes before 2010 were 
excluded. Patients with dementia were matched by age (+/- 3 years), sex, year of stroke and 
geographic region with non-dementia controls. 
Independence in Activities of Daily Living (ADL-independence) before and after IS was defined 
as independence in mobility, dressing, and toileting. We examined access to IVT as well as its 
complications (sICH, death in hospital) and outcomes at three months (death, residency and 
mRS). Symptom-to-needle time (the time interval between symptom onset and the initiation of 
IVT) was calculated and compared between groups. The number of medications was used as a 
proxy for comorbidity70 and was defined as the sum of all different prescription drugs dispensed 
from pharmacies during the 3-month period preceding the stroke. 
4.1.1 Statistical analysis  
Student t-test and Mann-Whitney U-test for continuous and Chi-square or Fisher’s exact tests for 
categorical variables were used to calculate significant differences. Multivariate logistic 
regression analyses were used to assess (1) the relationship between dementia status and 
receiving IVT and IVT outcomes, (2) death at 3 months, (3) nursing home placement at 3 
months, and (4) mRS of 4 or 5 (versus mRS < 4) at 3 months. For a stepwise increase in mRS at 
3 months, multivariate ordinal logistic regression was used. Proportional odds/parallel-lines 
assumption was tested using the STATA command GOLOGIT2 with gamma parameterization. 




Covariates were chosen to reflect the burden of comorbidity, possible confounding living 
arrangements before stroke, medication and stroke severity. We tested all variables with p ≤ 0.25 
significance in the univariate models and covariates were added in a stepwise manner. Variables 
that did not reach the significance of p < 0.05 in a multivariate model, change the β coefficient 
by ~20%, or improve the model’s R2 were discarded. Different models are presented: model 1 
was adjusted for age and sex; model 2 was additionally adjusted for medication, comorbidities 
and living arrangements; and in model 3 National Institutes of Health Stroke Scale (NIHSS) 
score was added to model 2. Model 4 contains propensity scores from multiple logistic 
regression for dementia status including the variables of age, sex, smoking, certain medications 
and comorbidities. Adjusted ORs with 95% CIs are presented. 
Tests were 2-tailed and p < 0.05 was considered significant. The IBM Statistical Package for 
Social Sciences (IBM SPSS) for Windows, Sciences software version 23 (IBM Corporation, 
Armonk, NY, USA) and STATA® version 14 (StataCorp, College Station, TX, USA) were used. 
4.2 Paper 2 
The research for paper 2 was performed on the same study population as paper 1. We examined 
access to inhospital diagnostic procedures and assessments by an interdisciplinary stroke team 
(physiotherapists, occupational and speech therapists), access to stroke unit departments and 
length of stay (LOS). 
Stroke unit admission was defined as a treatment in a designated ward with a multidisciplinary 
stroke care team. Swallowing was assessed with a bedside water swallowing test. To discover 
paroxysmal arrhythmias, most commonly AF, longitudinal ECG monitoring was performed. We 
conducted the analysis only in patients with no prior AF according to the NPR. NPR was also 
used to calculate the Charlson Comorbidity Index (CCI). We assessed different types of brain, 
brain vessel and extracranial vessel imaging: (1) computerized tomography (CT); (2) magnetic 
resonance imaging (MRI); (3) CT angiography (CTA); (4) magnetic resonance angiography 
(MRA); and (5) ultrasound of extracranial vessels.  
The variable “total number of all tests” for stroke assessment and management consisted of the 
sum of all tests performed, including CT, MRI, CTA, MRA, carotid ultrasound, longitudinal 





Both the total LOS and the LOS in a stroke unit were analysed using Cox regressions; the results 
are presented as hazard ratios (HRs) with 95% CIs. To assess the relationship between dementia 
status and investigations performed in the hospital, multivariate logistic regression analyses were 
used. Similarly as in paper 1, a propensity score for dementia was added as model 3. Multivariate 
logistic regression results are presented as adjusted ORs with 95% CIs. 
All tests were 2-tailed with p < 0.05 considered significant. STATA® version 14 (StataCorp, 
College Station, TX, USA) and IBM Statistical Package for Social Sciences (IBM SPSS) for 
Windows, Sciences software version 23 (IBM Corporation, Armonk, NY, USA) were used. 
4.3 Paper 3 
The same registries were used in paper 3 as in the previous two papers; however, the time frame 
of the study was expended and we included patients with dementia who experienced an IS 
(n = 1410) with matched non-dementia IS patients (n = 7150) in the period 2007–2014. We 
analysed whether antiplatelet, anticoagulant, blood pressure-lowering and statin treatment was 
planned at discharge and whether these medications were actually dispensed in the first, second, 
and third year post-stroke. The data on planned medication initiation after discharge was 
available in Riksstroke, while data on all prescription medication dispensed at Swedish 
pharmacies was available from the Swedish Prescribed Drug Register, which contains 
information from 2005 onwards and has almost 100% coverage.71 The following ATC codes 
were used: antiplatelets (platelet aggregation inhibitors – B01AC06, B01AC04 [acetylsalicylic 
acid and clopidogrel]), anticoagulants (B01AA, B01AE, B01AF [vitamin K antagonists, direct 
thrombin and factor Xa inhibitors]), blood pressure-lowering medication (C02, C03, C07, C08, 
C09A-D [diuretics, beta blocking agents, calcium-channel blockers, agents acting on the renin 
angiotensin system, other]) and statins (C10AA). 
The Chi-square test was used to calculate significant differences for categorical variables and 
Student t-test and Mann-Whitney U-test were used for continuous variables. The relationship 
between dementia status and reception of secondary preventionwas assessed with multivariate 
logistic regression analyses. Adjusted ORs with 95% CIs are presented.  
Tests with p < 0.05 (2-tailed) were considered significant. The IBM Statistical Package for 
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Uvod: Namen raziskave je bil primerjati dostop in izhode zdravljenja IMK z IVT pri bolnikih z 
demenco in brez nje. 
Metode: V longitudalni kohortni raziskavi smo na podlagi podatkov, pridobljenih iz švedskih 
nacionalnih registrov možganske kapi (Riksstroke) in demence (SveDem), primerjali bolnike z 
demenco, ki so utrpeli IMK med leti 2010–2014 (n = 1356), z bolniki brez demence, ki so utrpeli 
IMK (n = 6755) v istem časovnem obdobju. Primerjali smo dostop do zdravljenja z IVT in 
izhode zdravljenja po 3 mesecih (nova nastanitev v domovih starejših občanov, funkcionalni 
izhod glede na mRS ter smrt). Uporabili smo logistično in ordinalno multivariatno regresijo, 
predstavljena so OR s 95-% CI. 
Rezultati: V obeh skupinah je bila mediana starost 83 let. IVT je prejelo 94 (7,0 %) bolnikov z 
demenco in 639 (9,5%) bolnikov brez demence (p = 0,003). Za bolnike z demenco so bila OR za 
prejem IVT nižja (0,68, 95 %-CI [0,54–0,86]). Ko smo analizo izvedli le na bolnikih, ki so bili 
pred IMK samostojni v dnevnih aktivnostih, diagnoza demence za prejem IVT ni bila več 
statistično značilna (p = 0,124). Pri bolnikih, ki so prejeli IVT, nismo našli razlik v simptomatski 
znotrajmožganski krvavitvi (7,4 % pri bolnikih z demenco v primerjavi s 7,3 % pri bolnikih brez 
demence, p = 0,960) in umrljivosti 3 mesece po IMK (22,0 % pri bolnikih z demenco v 
primerjavi z 18,8 % pri bolnikih brez demence, p = 0,494), tudi ob prilagoditvi za možne 
spremenljivke, ki bi utegnile vplivati na povezavo med demenco in izhodi zdravljenja. Po drugi 
strani pa so imeli bolniki z demenco slabši funkcionalni izhod, izražen z višjim rezultatom po 




Zaključki: Bolniki z demenco, ki utrpijo IMK, imajo manj možnosti, da bi prejeli IVT, vendar 
je povezava delno pogojena s predhodnim funkcionalnim statusom. Pri prejemnikih IVT nismo 
našli razlik v pogostnosti v simptomatske znotrajmožganske krvavitve in umrljivosti med bolniki 
z demenco in brez nje, vendar so imeli bolniki z demenco slabši funkcionalni izhod in slabšo 
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Uvod: Glede na dosedanje raziskave so bolniki z demenco pogosto obravnavani manj intenzivno 
in manj celovito kot bolniki brez demence. Namen raziskave je bil primerjati bolnišnično 
obravnavo bolnikov z demenco, ki utrpijo IMK, z bolniki brez demence in IMK, s posebnim 
poudarkom na izvajanju preiskav, obravnavi interdisciplinarnega tima in trajanju hospitalizacije. 
Metode: Izvedli smo retrospektivno analizo prospektivno zbranih podatkov iz švedskih 
nacionalnih registrov možganske kapi (Riksstroke) in demence (SveDem) v obdobju 2010–2014. 
Primerjali smo dolžino hospitalizacije, dolžino bivanja v enotah za možgansko kap (EMK) ter 
uporabo diagnostičnih testov in obravnav med 1356 bolniki z demenco, ki so utrpeli IMK, ter 
6755 bolniki z IMK in brez demence.  
Rezultati: Mediana starost ob IMK je bila 83 let. Razlik med dostopom do takojšnje obravnave 
v EMK med bolniki z demenco in brez nje nismo našli, vendar je bilo celotno trajanje 
hospitalizacije in trajanje obravnave v EMK pri bolnikih z demenco krajše (11,6 dni pri bolnikih 
z demenco v primerjavi s 13,5 dnevi pri bolnikih brez demence ter 10,5 dni pri bolnikih z 
demenco v primerjavi z 11,2 dnevoma pri bolnikih brez demence, p < 0,001). Bolniki z demenco 
so bili v manjšem deležu deležni preiskave vratnega žilja z ultrazvokom (OR 0,36, 95-% CI 
[0,30–0,42]) in obravnave interdisciplinarnega tima obravnave možganskih kapi (fizioterapevti, 
delovni terapevti in logopedi, p < 0.05 za vse prilagojene modele). Bistvenih razlik pri slikanju z 
računalniško tomografijo (97,4 % pri bolnikih z demenco v primerjavi z 98,6 % pri bolnikih brez 
demence, p = 0,001) in testiranju požiranja (90,7 % pri bolnikih z demenco v primerjavi z 91,8 




Zaključki: Bolniki z demenco, ki utrpijo IMK, imajo enak dostop do zdravljenja v EMK, vendar 
je v povprečju njihova hospitalizacija krajša. Bolniki z demenco prejmejo manj diagnostičnih 
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Uvod: Ponovitve IMK povečajo tveganje za nastanek demence. Za zmanjšanje ponovitev IMK 
in nastanka kognitivnih motenj je ključna sekundarna farmakološka preventiva. Namen naše 
raziskave je bil primerjati zdravljenje s sekundarno preventivo ob odpustu iz bolnice in 
vzdrževanje takega zdravljenja v letih po IMK pri bolnikih z Alzheimerjevo demenco (AD) in 
drugimi vrstami demence. 
Metode: V longitudinalni kohortni raziskavi smo na podlagi podatkov, pridobljenih iz švedskih 
nacionalnih registrov možganske kapi (Riksstroke) in demence (SveDem) med leti 2007 in 2014 
primerjali bolnike z demenco, ki so utrpeli IMK (n = 1410, od tega 332 [23,5 %] z AD), in 
bolnike z IMK brez demence (n = 7150). Preučili smo predpis antiagregacijske, antikoagulantne, 
antihipertenzivne in hipolipemične terapije ob odpustu iz bolnice ter dejansko izdajo zdravil v 1., 
2. in 3. letu po IMK. 
Rezultati: Ob odpustu iz bolnice je bila bolnikom z demenco v manjšem odstotku predpisana 
terapija z antihipertenzivi (OR s 95%-CI za končen prilagojen model 0,57 [0,49–0,67]), statini 
(OR 0,57, 95%-CI [0,50–0,66]) in antikoagulanti (bolniki z AF; OR 0,41, 95%-CI [0,32–0,53]). 
Bolniki z demenco so imeli večjo možnost prejema antiagregacijskega zdravljenja (OR 1,23, 
95 %-CI [1,02–1,48]), vendar ko smo bolnike razdelili na tiste z AF in tiste brez AF, so bili 
rezultati statistično značilni le v skupini bolnikov z AF (z AF; OR 1,56, 95 %-CI [1,21–2,01]; 
brez AF (OR 0,99, 95%-CI [0,75–1,33]). Podobne trende smo opazovali tudi v 1., 2. in 3. letu po 
IMK. 
Zaključki: Za bolnike z demenco je možnost, da bodo po IMK deležni zdravljenja s statini in 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































8 OVERVIEW AND GENERAL CONCLUSIONS 
8.1 Main findings 
Compared to patients without dementia, patients with dementia: (1) were less likely to receive 
IVT, but these differences depended on age and previous functional status; (2) had greater 
disability and more new nursing home placements after IVT, but similar occurrence of IVT 
complications; (3) had equal access to direct stroke unit care but their stay in a stroke unit and 
total hospitalization are shorter; (4) were less likely to undergo specific diagnostic tests and 
assessments by an interdisciplinary stroke team; (5) received less medication for secondary 
stroke prevention. 
8.2 Intravenous thrombolysis in patients with dementia and ischemic stroke 
The use of acute reperfusion therapies is increasing; in Sweden, the proportion of patients who 
received IVT reached 17 % in 2017.28 In this study the proportion of IVT treated patients with 
dementia was 7.0% compared to 9.5% in patients without dementia, which exceeds other 
national averages (e.g. 6.1% in the US72 and 6.4% in New Zealand73 in 2016). Slovenia does not 
have a national stroke registry; however, according to estimates, 8.6% of stroke patients received 
IVT in 2015–2016.74 The decision whether to give thrombolysis to a patient with dementia 
depended on their ADL-independence, which acted as a mediator that overshadowed the 
significance of dementia status for receiving IVT. This is in line with the current guidelines 
according to which decisions should be made individually, taking into account the premorbid 
functional level.29, 50 Another important factor in receiving thrombolysis – besides functional 
status – was age; however, to our surprise, the difference between patients with and without 
dementia in receiving IVT was present only in the ≤ 80 age group, and not in the > 80 age group. 




decision factor in “younger” old people, but not “older old”, or that other factors (other 
comorbidities, frailty etc.) to which we could not fully adjust are at play. 
The present study did not demonstrate any differences in mortality between IVT-treated patients 
with or without dementia during hospitalization or at 3 months follow-up. Furthermore, the 
incidence of sICH after IVT was similar (7.4% in dementia vs. 7.3% in non-dementia patients, 
p = 0.960).  
Patients with and without dementia that received acute reperfusion treatment could have had a 
better functional status at baseline and were thus “preselected”  by a treating physician, which 
would induce a selection bias that could not be accounted for in our analyses. The studies 
performed are observational and we were limited to the functional assessment variables available 
in Riksstroke. The lack of functional status mRS score prior to IS is a disadvantage, since it 
complicates the comparison between before and after. Nonetheless, after IS, patients with 
dementia had a worse functional status, as almost 50% were categorized as mRS 4 or 5 grade at 
3 months after IS compared to 20% of IS patients without dementia. The odds of being placed in 
a long-term facility were more than 3 times higher for patients with dementia.  
8.3 Hospital treatment for patients with dementia and ischemic stroke 
According to European49 and Swedish national50 guidelines, it is crucial in terms of acute stroke 
care that all stroke patients are treated in dedicated stroke units, whether they are receiving  
reperfusion therapy or not, as the benefits of such treatment surpass those of IVT.47 In Sweden 
85 % of acute stroke patients under the age of 75 were treated in a stroke unit by 2011,75 which 
was similar to our study cohort (84 % of dementia and 89 % of non-dementia patients) with a 
median age of 83 years.76 Direct access to a stroke unit was equal for patients with and without 




In previous studies, LOS for patients with dementia was longer41, 52, 53 or equal,43, 49 while our 
findings show that patients with dementia had a shorter LOS by 2 days.76 Moreover, when 
patients were stratified into nursing home residents and those residing at home, the difference 
was apparent only among the former. The reason why non-dementia patients had a longer LOS 
could be the fact that non-dementia nursing home residents might have been less functionally 
impaired, making them better candidates for in-hospital rehabilitation, prolonging the 
hospitalization. However, it has been demonstrated that even severely cognitively impaired 
patients benefit from post-stroke rehabilitation programs.57, 77 In our study, patients with 
dementia had 20–30 % lower odds of being assessed by a speech therapist, physiotherapist and 
occupation therapist, which differs from some previous reports, where dementia patients were 
more likely to receive physiotherapy.41 Absolute motor gains appear to be independent of 
cognition, but longer or specialized rehabilitation programs might be required for dementia 
patients.57  
Overall, patients with dementia received fewer investigations and rehabilitation assessments; 
however, in several important aspects of stroke care (CT, swallowing assessment, longitudinal 
ECG) we either found small differences or none at all. Even after adjusting for potential 
confounders, patients with dementia were still less likely to receive MRI, carotid ultrasound and 
speech therapy assessments.  
Lower use of carotid ultrasound in patients with dementia could be explained by IS and/or 
dementia severity and comorbidity burden, precluding patients from carotid procedure because 
of their overall poor condition. Higher prevalence of AF in patients with dementia (33.4% vs. 
27.7%, p < 0.001) could partly explain why carotid ultrasound is used less frequently, if treating 




However, this deduction is unreliable and AF should not preclude patients from carotid 
imaging.78  
8.4 Secondary stroke prevention after ischemic stroke in patients with dementia 
In the studies to date, patients with dementia were less likely to receive some of the secondary 
preventive stroke medication (anticoagulation, statins),41, 66-69 whereas evidence on 
blood-pressure lowering therapies and antiplatelets use is underpowered/inconsistent.41, 67-69  
Our results regarding anticoagulation were in agreement with other studies reporting 
underutilization of anticoagulation in patients with dementia and AF after IS.67-69, 79 At discharge, 
37.5% of dementia and 56.5% of non-dementia patients with AF were receiving/had planned 
initiation of anticoagulation (p < 0.001). The difference persisted in the 1st, 2nd and 3rd year after 
IS and even after adjusting for potential confounders (e.g. OR 0.41, 95% CI [0.32–0.53] at 
discharge from hospital). However, due to the study's time frame (2007–2014), non-vitamin K 
oral anticoagulants (NOACs) were not widely used. In Sweden, the use of anticoagulation in the 
AF population has increased significantly after NOACs were introduced.80, 81 Patients with 
dementia might especially benefit from NOACs, since they require less monitoring. However, as 
dementia is not a contraindication for warfarin, physicians should not withhold anticoagulation 
in patients with cognitive decline in the absence of other contraindications.  
In all patients with a noncardioembolic IS, antiplatelet agents should be continued or initiated.82 
In our study, patients with dementia were more likely to receive antiplatelet treatment (77.5% in 
dementia vs. 73.1% in non-dementia patients at discharge, p = 0.001). However, after patients 
were stratified into those with and those without AF, increased use of antiplatelets was only 




p < 0.001) . However, antiplatelet therapy does not protect from embolic stroke and if there are 
no contraindications, patients with dementia and AF should receive anticoagulation treatment. 
Even though statins have numerous side effects,83 that cause poor adherence (more than half of 
patients discontinue them by the 6th month),84 their withdrawal after stroke significantly worsens 
the outcome at 3 months.64 Statin primarily lowers the LDL cholesterol, which not only reduces 
the risk of IS,63 but also the risk of cognitive impairment in IS patients.85 In our study, the odds 
for receiving statins after IS were approximately halved for patients with dementia. 
In prescribing all secondary IS prevention medication, one must question the adherence and 
plausibility. Non-adherence might be greater in patients with dementia; however, with the 
progression of the disease and impairments after IS, patients might rely on their caregivers to 
administer medication, which might in fact increase adherence. Nonetheless, lower use of 
secondary preventive medication could not be caused by lower adherence alone, as less 
medication was introduced in patients with dementia as soon as they were discharged from the 
hospital. However, in initiating medication or performing certain diagnostic procedures, it is 
important to weigh the possible therapeutic benefits after severe IS or in severe dementia against 
a particular patient’s limited life quality and life expectancy. Most studies demonstrated a 
reduction in secondary events only after ≥2 years of therapy, which implies that some patients 
may not benefit from secondary prevention.64 When treatment and rehabilitation plans are 
devised, comorbidities, functional status, and the patient’s goals of care should take precedence 
over age, since biological age does not always match chronological age.64 
8.5 Conclusions 
To conclude, the results from the first study suggest that IVT in selected patients with dementia 




patients with dementia have worse functional outcomes after IVT, which in part might be 
explained by a worse baseline functional status. The results of the second study suggest that 
patients with dementia have equal direct access to stroke unit care, but their LOS is shorter. On 
average, patients with dementia were discharged 2 days sooner than their non-dementia 
counterparts and they underwent fewer diagnostic tests and assessments carried out by an 
interdisciplinary stroke team. In the third study, we demonstrated that dementia was a predictor 
of lower anticoagulant, statin and blood pressure-lowering medication use for secondary stroke 
prevention.  
8.6 Strengths and limitations 
Since all three studies are based on data obtained from national quality registries, they are limited 
in several different aspects. First, since it is impossible to determine dementia severity at stroke 
event, it is uncertain to which extent our sample represents the whole Swedish dementia 
population. The information on cognitive status (Mini–Mental State Examination) was obtained 
at the time of dementia diagnosis, which was a median of 1.5 years before IS. In 2012, 
SveDemʼs coverage was estimated at 36%,86  based on the relation between the number of 
registered patients and the estimated incidence of dementia in Sweden. On the other hand, 
Riksstrokeʼs coverage surpasses 90%,87 but it does not register patients that are not referred to a 
hospital in case of stroke, e.g. frail old people with dementia and other chronic disorders that 
reside in nursing homes. Nevertheless, in Sweden only a small percent of acute stroke patients 
are treated outside of hospitals.75 Second, some variables could not be used for analysis since the 
proportion of missing data was too high and even surpassed 30%, making such variables 
unsuitable for analyses. Nonetheless, the variables used, including the 3-month follow-up data, 




research used for measuring degree of disability, but it is unfortunately not included in the 
Riksstroke registry. On the other hand, Riksstroke contains information on the degree of 
independence and living situation, which we used to estimate the mRS score by translating 5 
self-reported Riksstroke functional outcome variables, with the lowest scores being converted  
and limited to the categories mRS 0-2. The conversion was described elsewhere88 and it is very 
precise. Fourth, in the third study, as information on actual medication consumption was not at 
our disposal, we used data on medication dispensation, which, in turn, may have lead us to 
overestimate medication use. Potential difference in non-compliance between dementia and 
non-dementia patients was therefore outside the scope of the study. 
The main strengths of the study are that it uses a large nationwide cohort, high-quality and 
detailed dementia and IS characterization, high inter-rater variable reliability, and low proportion 
of missing data. We aimed to ascertain the control dementia-free population by excluding all 
patients ever registered in SveDem that were diagnosed with dementia or confusion according to 
NPR, or were prescribed anti-dementia drugs. Our research provides important answers, 
especially on treatment with IVT in patients with dementia, since this topic was defined by 
American Heart Association/American Stroke Association as a high priority research area.29 
8.7 Future perspectives 
Studies were conducted by merging the data from different national Swedish health registries. 
Sweden has a long tradition of collecting epidemiologic data and it boasts over 100 national 
registries for diverse disease states.89, 90 National patient registries enhance knowledge about 
particular disease conditions and their management by providing feedback on the quality of 
health care and analyses of treatment outcomes. Registry studies therefore represent ideal tools 




for certain patient groups. They provide policy-makers, healthcare employees and industry with 
important findings which are helpful when it comes to developing health plans and guidelines or 
discovering new treatments.90 National registry studies allow a different insight into disease 
management than randomised-control trials, where patients are rigorously monitored, because 
they provide us with real-life data on a national level. 
Registries have a relatively long tradition in some fields of medicine (e.g. cancer) and are rather 
well established for stroke,91 but relatively new in the field of dementia.92 Since the prevalence 
of stroke in dementia will only increase, there is an urgent need to create a similar database for 
stroke and dementia in Slovenia.  
Although the registries used in our studies have several strengths, their greatest drawback is the 
limited detail of stroke characterisation (embolic, lacunar etc.) and lack of reasoning why 
patients with dementia were excluded from certain procedures, investigations or medicine 
initiation. Nevertheless, these studies reflect disease management in selected patient groups and 
open new research topics. Questions that remain (partly) unanswered are, for instance: Why do 
patients with dementia have worse functional outcomes after stroke?, Why was dementia an 
independent predictor in receiving IVT only in < 80-year-olds? What rehabilitation program is 
best suited for patients with cognitive impairment? Additionally, patients with dementia and AF 
receive less anticoagulation and the use of NOACs in this population remains a research gap.   
 
The best medical care for patients with dementia does not necessarily involve more investigation 
and intensive treatment. Effects and risks of some interventions might be different in patients 
with dementia. Effects might be weaker due to lower compliance/collaboration or possible 




potentially carry more risks and should be further researched (e.g. IVT or anticoagulation in 
patients with advanced dementia, longer hospitalizations with rehabilitation and the risk of 
delirium etc.).25 Until dementia-specific risks are characterized, patients should not be excluded 
from investigations and interventions solely because they are diagnosed with dementia. 
However, in bed-ridden, severely demented individuals with a limited life expectancy, some 
investigations and procedures would not be sensible. Moreover, most secondary stroke 
prevention reduces the risk of another event only after ≥ 2 years of therapy, hence the patients 
with a limited life-expectancy would only be exposed to possible side-effects and would not 
benefit from medication.64 Before more research is done, it is important that the possible benefits 






1. RAZŠIRJENI POVZETEK 
8.8 Uvod 
Demenca in možganska kap sta bolezni, ki se pogosto pojavljata skupaj; 10 % možganskih kapi 
se pojavi pri bolnikih z predobstoječo demenco in 10% bolnikov na novo razvije demenco po 
možganski kapi.4  Ker obe bolezni večinoma prizadeneta starostnike, se prevalenca obeh 
povečuje s staranjem prebivalstva.2 Nov primer demence je diagnosticiran vsake 3 sekunde in 
število obolelih naj bi se do leta 2050 potrojilo,1 medtem ko zaradi možganske kapi 1/3 obolelih 
umre, 1/3 jih ostane oviranih in 1/3 jih obdrži ali ponovno pridobi neodvisnost v dnevnih 
aktivnostih.54 V svetovnem merilu so demenca, pareza udov in možganska kap stanja, ki najbolj 
prispevajo k invalidnosti, oviranosti in odvisnosti od tuje pomoči.1 Na Švedskem (z 10 milijoni 
prebivalcev) IMK letno utrpi okoli 20.000,5, 6 v Sloveniji (z 2 milijonoma prebivalcev) pa 3000 
ljudi.7, 8  
Demenca je kronična napredujoča možganska bolezen, ki prizadene višje možganske funkcije in 
postopno vodi do izgube samostojnosti v dnevnih aktivnostih.9 Do nevrodegenerativnega procesa 
privede odlaganje proteinskih kompleksov, ki kvarno vplivajo na delovanje živčnih in podpornih 
celic in povzročijo njihovo odmiranje.10 Diagnozo demence postavimo na podlagi klinične slike 
in s pomočjo dodatnih slikovnih, likvorskih in genetskih preiskav, s katerimi lahko z različno 
stopnjo zanesljivosti sklepamo o vzročni patologiji.10 
Najpogostejši tip demence je AD, ki predstavlja 60–70% vseh primerov demence.9-11 Ob 
patološkem pregledu vzorcev možganov obolelih odkrijemo čezmerno odlaganje konglomeratov 
beta amilodinega (Aβ) in tau proteinov. Obstaja več hipotez o začetnem patofiziološkem 




taupatije,13-15 kar pomeni, da naj bi prvotnemu odlaganju amiloida12 sledilo prekomerno 
kopičenje tau, ki bolje korelira s stopnjo kognitivnega upada.12  
Druga najpogostejša demenca, ki prizadene 8–15% bolnikov z demenco, je vaskularna 
demenca.18 Klinično se najpogosteje odraža kot izvršitvena disfunkcija in je posledica bolezni 
malih žil subkortikalno.19 Vzroki so lahko že omenjena bolezen malih žil, pa tudi spremembe 
bele možganovine, lakune ter ishemične ali hemoragične možganske kapi.18  
Incidenca nevrodegenerativnih in možgansko-žilnih bolezni s starostjo narašča, zaradi česar se 
pri eni osebi lahko pojavi več različnih patologij, kar lahko predstavlja diagnostično zagato.10 Po 
drugi strani pa lahko ena proteinopatija povzroča več različnih patologij, npr. amiloidoza pri 
možganski amiloidni angiopatiji (angl. cerebral amyloid angiopathy – CAA) in Alzheimerjevi 
bolezni. Pri obeh se odlaga protein Aβ: pri CAA prihaja do odlaganja Aβ40 v možganskem žilju, 
pri Alzheimerjevi bolezni pa do odlaganja Aβ42 v možganovini. CAA je pogosta pri starostnikih 
(pri starejših od 85 let se pojavlja v več kot 12 %),24 v bolj izraženi obliki se pogosteje pojavlja 
pri bolnikih z AD (40 %) kot v populaciji brez AD (10–20 %).21, 22 
8.8.1 Zdravljenje z IVT pri bolnikih z demenco 
Vzročno zdravljenje IMK je usmerjeno v ponovno vzpostavitev krvnega obtoka, kar dosežemo 
bodisi z raztapljanjem (tromboliza) ali mehansko odstranitvijo strdka (trombektomija). 
Zdravljenji sta revolucionirali akutno obravnavo možganske kapi. IVT ima dobrobiti v prvih 4,5 
urah po nastopu simptomov.27 Uporaba obeh zdravljenj s časom narašča: na Švedskem je leta 
2010 reperfuzijsko zdravljenje prejelo 5 % bolnikov, leta 2017 pa že 17 %.28 
Glede na ameriške smernice demenca ne predstavlja kontraindikacije za IVT, vendar je potrebno 
primere obravnavati individualno ter pri tem vzeti v obzir predhodno funkcionalno stanje in 




80 let, in zato tudi precejšen delež obolelih za demenco.25, 30 Posledično trombolitik alteplaza ni 
registriran za uporabo pri tej skupini starostnikov,31, 32 vendar evropske smernice tovrstno 
zdravljenje vseeno priporočajo pri izbranih bolnikih.33 Učinkovitost zdravljenja z IVT pri 
bolnikih, starejših od 80 let, je bila dokazana v nedavni raziskavi.34 
Prva opozorila pri trombolitičnem zdravljenju bolnikov z demenco so sledila raziskavam na 
modelih mišk s povečanim izražanjem amiloidnega prekurzorskega proteina (APP), kar je sicer 
živalski model CAA in ne odraža »normalne« patologije AD. Pri CAA miškah je IVT povzročila 
večjo nevarnost ZMK, kar pa se ni odražalo v večji funkcionalni prizadetosti ali umrljivosti.21, 35  
Simptomatske ZMK po IVT se pojavljajo v ~ 3 % in le delež teh lahko pripišemo CAA.21, 39 Pri 
ljudeh povečana incidenca možganske krvavitve pri bolnikih z demenco in IMK, ki so prejeli 
IVT, do sedaj še ni bila opisana,42-44 medtem ko so si izsledki o funkcionalnem izidu pri tej 
skupini bolnikov nasprotujoči.41-43 Pomanjkanje jasnih smernic za akutno obravnavo IMK pri 
starostnikih s kognitivno motnjo, izsledki zdravljenja z IVT na živalskih modelih in globoko 
zakoreninjen strah pred intrakranialno krvavitvijo zaradi pridruženih sprememb v možganovini 
(amiloidna angiopatija, mikrokrvavitve)40 so najverjetneje botrovali k manjši uporabi IVT pri 
bolnikih z demenco.41, 44 Slabša prognoza po IMK pri starostnikih45 in bolnikih z demenco42 ne 
glede na uporabo IVT lahko vodi v terapevtski nihilizem in odrekanje potencialno koristnega 
zdravljenja. Spodbudno je, da s časom uporaba reperfuzijskega zdravljenja pri bolnikih, starejših 
od 80 let, narašča, saj na Švedskem ti predstavljajo tretjino vseh IVT in trombektomij.28 
8.8.2 Bolnišnična obravnava IMK pri bolnikih z demenco 
Z namenom izboljšanja akutne obravnave IMK je poleg IVT priporočen še neposreden sprejem v 
EMK in čimprejšnje testiranje požiranja,48-50, 93 medtem ko so v kanadski raziskavi izpostavili še 




zdravljenja pri bolnikih z atrijsko fibrilacijo.41 Neposreden sprejem v EMK na populacijskem 
nivoju celo preseže dobrobiti zdravljenja z IVT.47 
Bolniki z demenco so po IMK hospitalizirani enako dolgo43, 51 ali dlje41, 52, 53 kot bolniki brez 
demence, kar bi lahko pripisali večji verjetnosti zapletov, ki zahtevajo podaljšano zdravstveno 
oskrbo. Po drugi strani bi lahko predvidevali, da so bolniki z demenco iz bolnice odpuščeni prej, 
če prejmejo manj preiskav in rehabilitacije ali pa so bili že poprej nastanjeni v domovih starejših 
občanov, saj slednje logistično olajša njihov odpust iz bolnice. Po IMK bolniki z demenco 
prejmejo manj nekaterih preiskav (dolgotrajni elektrokardiogram – EKG, ultrazvok srca),41 
medtem ko pogostnost uporabe drugih preiskav (slikovna diagnostika vratnega žilja in 
možganov, obravnava interdisciplinarnega tima za obravnavo možganskih kapi) ostaja 
neraziskana. Vendar pa se moramo zavedati, da če bolnik ni kandidat za antikoagulantno 
zdravljenje ali poseg na vratnem žilju, so lahko nekatere preiskave pretirane in nesmiselne. 
Rehabilitacija po IMK je pri bolnikih z demenco glede na nekatere raziskave bodisi učinkovita in 
priporočljiva56-58 bodisi relativno neučinkovita,57 bolniki z demenco pa so je najverjetneje 
deležni manj pogosto.55  
8.8.3 Sekundarna preventiva možganskih kapi 
Ponovne IMK predstavljajo neuspešno sekundarno preventivo in predstavljajo približno četrtino 
vseh možganskih kapi.61, 62 Temelj preprečevanja ponovnih IMK je identifikacija mehanizma 
IMK, modifikacija življenjskega sloga (debelost, kajenje), zgodnja obravnava simptomatske 
stenoze vratnega žilja ter sekundarna preventiva z antihipertenzivnim, hipolipemičnim in 
antitrombotičnim zdravljenjem,25, 94 kar pri bolnikih z demenco ni vedno doseženo bodisi zaradi 
slabše kompliance bodisi zaradi terapevtskega nihilizma.25, 65, 79 Uspešno zdravljenje vseh 




ponovne IMK, saj zniža tveganja za 80 % v primerjavi z nezdravljenjem nobenega izmed 
dejavnikov tveganja.61, 63 V dosedanjih raziskavah so bolniki z demenco po IMK manj verjetno 
prejeli statine41,66 in v primeru AF varfarin,67-69 rezultati za antihipertenzive in antiagregacijska 
sredstva pa so si nasprotujoči.41, 67-69 Nekatere raziskave so bile na bolnikih z demenco 
opravljene le kot podanalize in niso dosegle dovoljšnje statistične moči, nobena od raziskav tudi 
ni bila opravljena na nacionalnem nivoju.  
8.9 Cilji 
● Preučiti dostop do zdravljenja z IVT pri bolnikih z IMK in demenco v primerjavi z 
bolniki z IMK brez demence. 
● Primerjati zaplete in izhode zdravljenja IMK z IVT pri bolnikih z demenco in brez nje. 
● Preučiti bolnišnično obravnavo po IMK pri bolnikih z demenco in brez nje, s poudarkom 
na dostopu do zdravljenja v specializiranih EMK, diagnostiki in rehabilitaciji ter 
primerjati trajanje hospitalizacije. 
● Preučiti uvedbo medikamentozne sekundarne preventive nadaljnjih IMK v času 
hospitalizacije ter primerjati vzdrževanje tega zdravljenja v letih po IMK pri bolnikih z 
demenco in brez nje. 
8.10 Hipoteze 
● Bolniki z IMK in demenco imajo slabši dostop do zdravljenja z IVT v primerjavi z 
bolniki z IMK brez demence. 
● Bolniki z IMK in demenco imajo v primerjavi z bolniki z IMK brez demence več 




● Bolniki z demenco imajo slabši dostop do zdravljenja v specializiranih EMK in krajšo 
hospitalizacijo. Bolniki z demenco prejmejo manj diagnostičnih preiskav in obravnav 
rehabilitacijskega tima.  
● Bolniki z demenco redkeje prejmejo zdravila za sekundarno preventivo nadaljnjih IMK. 
8.11 Metode 
Raziskava je bila zasnovana kot longitudinalna analiza podatkov iz švedskih nacionalnih 
registrov. Bolniki z IMK so zajeti v švedskem nacionalnem registru možgansko-žilnih dogodkov 
(the Swedish national quality register for stroke care–Riksstroke),5 bolniki z demenco pa v 
švedskem nacionalnem registru za demenco (the Swedish national dementia registry – 
SveDem).86 Podatke o spremljajočih boleznih, medikamentoznem zdravljenju in smrti smo 
pridobili z uporabo dodatnih švedskih nacionalnih registrov pridruženih bolezni, zdravljenja z 
zdravili in smrti (the Swedish National Patient Registry, the Swedish Prescribed Drug Registry, 
the Swedish Population Register).71, 95 
V raziskavo smo vključili 1356 bolnikov s predobstoječo demenco, ki so v obdobju 2010–2014 
utrpeli prvo IMK, ter jih primerjali s 6755 kontrolnimi bolniki brez demence, ki so v istem 
časovnem obdobju utrpeli IMK. Kontrolna skupina bolnikov se je ujemala po starosti (+/- 3 leta), 
spolu, letu utrpele IMK ter geografski regiji. Bolniki iz kontrolne skupine niso bili nikdar 
registrirani v SveDem, bili diagnosticirani z demenco ali zmedenostjo (glede na MKB-10 G30-
G32 ali F00-F09), ali kadar koli prejeli antidementiv (ATC kode N06DX in N06DA, vključujoč 
donepezil, rivastigmin, galantamin in memantin).  
Iz SveDem smo uporabili podatke o datumu postavitve diagnoze demence, tipu demence in 
rezultatu kognitivnega testiranja s kratkim preizkusom spoznavnih sposobnosti (KPSS). Iz 




samostojnosti v vsakdanjem življenju pred možgansko-žilnim dogodkom, zdravljenju z IVT, 
smrti ali funkcionalnem izidu zdravljenja (kar smo ovrednotili z novimi nastanitvami v DSO in 
in mRS). Podatke o uporabi zdravil smo pridobili iz švedskega nacionalnega registra zdravil. Za 
uporabo določenega zdravila pred IMK smo upoštevali, če je bilo zdravilo bolniku izročeno v 
lekarni v obdobju treh mesecev pred dogodkom ali prvim, drugim, in tretjim letom po IMK. 
V prvi raziskavi smo preučili značilnosti bolnikov z demenco, ki utrpijo IMK, hitrost dostopa do 
bolnišnične obravnave in dostop do zdravljenja z IVT. Za zaplete in izide zdravljenja smo 
upoštevali (1) simptomatsko ZMK, (2) oceno funkcioniranja z globalno oceno izida zdravljenja z 
mRS po 3 mesecih, (3) nove nastanitve v DSO po 3 mesecih in (4) umrljivostjo v času 
hospitalizacije in po 3 mesecih. Simptomatsko ZMK smo definirali kot klinično poslabšanje z 
vsaj 4 točkami po NIHSS (točkovna lestvica nevrološke prizadetosti zaradi ishemične 
možganske kapi, angl. National Institutes of Health Stroke Scale) ali prisotnost krvavitve na 
slikovni diagnostiki v manj kot 36 urah po začetku IVT. Zaradi različnih priporočil glede 
uporabe IVT pri bolnikih, starejših od 80 let,19 smo bolnike razdelili v dve skupini: mlajši od ali 
stari 80 let in starejši od 80 let. 
V drugi raziskavi smo preučili bolnišnično obravnavo bolnikov z demenco, ki utrpijo IMK. 
Preučili smo dostop do zdravljenja v EMK, dostop do slikovnih in funkcijskih diagnostičnih 
preiskav (računalniška tomografija – CT, angiografija z računalniško tomografijo – CTA, 
magnetna resonanca – MR, magnetnoresonančna angiografija – MRA, ultrazvok vratnega žilja, 
podaljšano EKG snemanje, test požiranja) in obravnavo rehabilitacijskega tima (fizioterapevti, 
delovni terapevti, logopedi). Spremenljivka »vsota vseh testov« je vključevala vsoto opravljenih 
preiskav, med drugim CT, MR, CTA, MRA, ultrazvok vratnega žilja, dolgotrajno EKG 




V tretji raziskavi smo preučili uvedbo medikamentozne sekundarne preventive nadaljnjih IMK z 
antiagregacijskim ali antikoagulacijskim zdravljenjem, zdravljenje s statini in anithipertenzivi ob 
odpustu iz bolnice ter vzdrževanje preventivnega zdravljenja po 1., 2. in 3.  letu po IMK.  
8.11.1 Statistične metode: 
Kategorične spremenljivke smo predstavili kot število (delež – %), zvezne spremenljivke s 
povprečjem (± standardna deviacija – SD) ali mediano (± interkvartilni razpon – IQR). Razlike 
med bolniki z IMK in demenco in kontrolno skupino smo primerjali z uporabo Studentovega t-
testa ali Mann-Whitneyjevega U-testa za zvezne ter hi-kvadratnega testa ali Fisherjevega 
eksaktnega testa za kategorične spremenljivke. Teste smo uporabili za ugotavljanje razlik v 
demografskih značilnostih, pridruženih boleznih, medikamentoznem in invazivnem zdravljenju, 
bolnišnični obravnavi in izidih zdravljenja. Kriterij statistične pomembnosti je bil sprejet s p < 
0,05 (5% alfa napaka, dvosmerno testiranje). 
Z uporabo regresijskih modelov smo skušali oceniti velikost razlike med bolniki z demenco v 
primerjavi s kontrolno skupino, pri čemer smo upoštevali spremenljivke, ki bi utegnile vplivati 
na povezavo med demenco in željenimi izidi. Za preučevanje odnosa med demenco in dostopom 
do IVT ter izidi zdravljenja smo uporabili multivariatno logistično regresijo. Osnovni modeli so 
bili prilagojeni za spol in starost. Ostale modele smo testirali za spremenljivke, za katere je iz 
predhodnih raziskav znano, da lahko vplivajo na povezavo, in tiste, ki so se pri univariatni 
primerjavi razlikovale med skupinama (p < 0,25). V modelu smo obdržali spremenljivke, ki bi 
utegnile vplivati na povezavo glede na podatke iz literature, medtem ko smo tiste, ki v 
multivariatnem modelu niso dosegle stopnje zaupanja p < 0,05, niso spremenile β koeficienta za 
~ 20 % oz. niso izpopolnile modela glede na R2, odstranili. Predstavili smo ORs s 95-% CI. 




testiranje funkcijske ordinalne mRS lestvice smo uporabili ordinalno multivariatno logistično 
regresijo z gama parameterizacijo. Pri izračunu trajanja bivanja v EMK in trajanja hospitalizacije 
smo uporabili Coxov regresijski model, rezultati so predstavljeni kot razmerja ogroženosti (HRs, 
angl. hazard ratios) s 95-% CI.  
Analize so bile izvedene z uporabo programa IBM Statistical Package for Social Sciences (IBM 
SPSS) za Windows, Sciences software verzija 23 (IBM Corporation, Armonk, NY, USA) in 
STATA® verzija 14 (StataCorp, College Station, TX, USA). 
8.11.2 Etični vidik 
Študija je bila odobrena s strani lokalne etične komisije v Stockholmu in je bila izvedena v 
skladu s Helsinško deklaracijo. Vsak bolnik je bil seznanjen z vpisom v register in je imel 
možnost zavrniti ali naknadno preklicati sodelovanje. Pred analizo so bili podatki anonimizirani. 
8.12 Rezultati 
V prvi raziskavi smo dokazali, da so bili bolniki z demenco redkeje zdravljeni z IVT, ki jo je 
prejelo 94 (7,0 %) bolnikov z in 639 (9,5 %) bolnikov brez demence (p = 0,003). Bolniki z 
demenco, ki so prejeli IVT, so bili starejši (mediana starost 83 let pri bolnikih z demenco v 
primerjavi z 81 leti pri bolnikih brez demence, p = 0,016) in pred IMK v manjšem deležu 
samostojni v dnevnih aktivnostih (52,8 % bolnikov z demenco v primerjavi z 87,1 % bolnikov 
brez demence, p < 0,001). Ocena napredovalosti kognitivnega upada je bila izvršena s KPSS ob 
postavitvi diagnozi demence, kar je bilo v povprečju 1,5 leta pred IMK (mediana 546 dni, IQR 
705); mediana KPSS je znašala 21 (IQR 5).  
Tudi po prilagoditvi za možne moteče dejavnike so bila razmerja obetov za prejetje IVT pri 
bolnikih z demenco nižja (OR 0,68, 95-% CI [0,54–0,86]). Ko je bila analiza izvedena le med 




demenco in brez nje vztrajala le pri bolnikih, starih ≤ 80 let (OR 0,58; 95-% CI [0,36–0,94]). 
Med bolniki z demenco in brez nje, ki so prejeli IVT, nismo našli razlik v incidenci 
simptomatskih ZMK (7,4 % pri bolnikih z demenco v primerjavi s 7,3 % pri bolnikih brez 
demence, p = 0,960) in smrti 3 mesece po IMK (22,0 % pri bolnikih z demenco v primerjavi z 
18,8 % pri bolnikih brez demence, p = 0,494). Bolniki z demenco so imeli slabši funkcionalni 
izhod z višjo stopnjo prizadetosti po mRS in več novimi namestitvami v DSO (obe p < 0,001). 
Pri bolnikih z demenco je bilo razmerje obetov za novo nastanitev v DSO potrojeno.  
V drugi raziskavi nismo našli razlik v neposredni nastanitvi v EMK (72,8 % bolnikov z demenco 
v primerjavi z 72,9 % bolnikov brez demence, p = 0,931). Dolžina celotne hospitalizacije je bila 
pri bolnikih z demenco v povprečju 2 dni krajša (11,6 dni pri bolnikih z demenco v primerjavi s 
13,5 dnevi pri bolnikih brez demence, p < 0,001), hospitalizacija v EMK pa približno 1 dan 
krajša (10,5 dni pri bolnikih z demenco v primerjavi z 11,2 dnevoma pri bolnikih brez demence, 
p < 0,001). Dolžina celotne hospitalizacije in hospitalizacije v EMK je bila povezana s 
predhodno nastanitvijo v DSO (9,7 dni za bolnike, nastanjene v DSO pred IMK, v primerjavi s 
13,7 dnevi za bolnike, ki niso bili nastanjeni v DSO pred IMK, p < 0,001). Razlika med dolžino 
hospitalizacije med bolniki z demenco in brez nje je bila značilna le pri tistih, ki so bili 
predhodno nastanjeni v DSO (p < 0,001), ne pa pri bolnikih, ki so pred IMK bivali drugod (p = 
0,337). 
Skoraj vsi bolniki so opravili slikanje glave s CT (97,4 % bolnikov z demenco v primerjavi z 
98,6 % bolniki brez demence, p = 0,001). Bolniki z demenco so prejeli manj obravnav 
interdisciplinarnega tima za obravnavo možganskih kapi (fizioterapevti, delovni terapevti, 




demenco in brez nje nismo našli (90,7 % pri bolnikih z demenco v primerjavi z 91,8 % pri 
bolnikih brez demence, p = 0,218).  
V tretji raziskavi smo ugotovili, da je imelo pred IMK več bolnikov z demenco arterijsko 
hipertenzijo (799 [56,7 %] bolnikov z demenco v primerjavi s 3624 [50,7 %] bolnikov brez 
demence, p < 0,001), medtem ko razlik v srčnem popuščanju (294 [20,9 %] bolnikov z demenco 
v primerjavi s 1363 [19,1 %] bolnikov brez demence, p = 0,120) in ishemični bolezni srca (394 
[27,9 %] bolnikov z demenco v primerjavi s 1945 [27,2 %] bolnikov brez demence, p = 0,569) 
nismo našli. Ob odpustu iz bolnišnice so imeli bolniki z demenco manj možnosti predpisa 
antihipertenzivov (OR 0,57, 95-% CI [0,49–0,67]), statinov (OR 0,57, 95-% CI [0,50–0,66]) in 
antikoagulantov (pri bolnikih z AF; OR 0,41, 95-% CI [0,32–0,53]). Bolniki z demenco so imeli 
večjo možnost prejema antiagregacijskega zdravljenja le v primeru AF (OR 1,56, 95-% CI 
[1,21–2,01]), medtem ko ob odsotnosti AF razlika v predpisu antiagregacijske terapije ni bila 
statistično značilna (OR 0,99, 95-% CI [0,75–1,33]). Podobni trendi so bili prisotni v 1., 2. in 3. 
letu po IMK.  
V skupini bolnikov z demenco jih je 332 (23,5 %) imelo AD, 332 (23,5 %) mešano, 325 
(23,0 %) vaskularno, 320 (22,7 %) neopredeljeno demenco in 101 (7,3 %) druge oblike demence 
(demenca pri Parkinsonovi bolezni, demenca pri bolezni z Lewyjevimi telesci, frontotemporalna 
demenca, druge demence). V primerjavi z bolniki z vaskularno demenco so bolniki z AD redkeje 
prejeli antihipertenzive in antikoagulante (pri bolnikih z AF), medtem ko razlik v prepisovanju 





Bolniki z demenco, ki utrpijo IMK, imajo manj možnosti, da prejmejo IVT, vendar na to vplivata 
tudi starost in predhodno funkcionalno stanje. Demenca je bila neodvisen napovedni dejavnik za 
zdravljenje z IVT le pri bolnikih, mlajših od 80 let.  
Bolniki z demenco niso imeli več zapletov zdravljenja z IVT (simptomatskih ZMK, smrti), 
vendar je bil njihov funkcionalni izhod slabši in z večjo verjetnostjo so bili na novo nastanjeni v 
DSO, kar je skladno z izsledki drugih raziskav.42 Incidenca ZMK je bila pri bolnikih z demenco 
in brez nje podobna. Predhodne raziskave so dokazale povišano umrljivost pri bolnikih z 
demenco ne glede na uporabo reperfuzijskega zdravljenja,41, 42 kar lahko delno razložimo s 
slabšim izhodiščnim funkcionalnim stanjem.96 Napovedni dejavniki za slabši funkcionalni izhod 
po 3 mesecih so bili starost, predhodna namestitev v DSO in skupno število zdravil (kar odraža 
polimorbidnost). Demenca je bila v naši raziskavi neodvisni napovedni dejavnik nove nastanitve 
v DSO, kar je v nasprotju z raziskavo Saposnika in sodelavcev.44 Razmerja obetov za novo 
nastanitev v DSO so bila več kot 3-krat višja za bolnike z demenco (OR 3,83, 95-% CI 
[1,98–7,42]). 
Bolniki z demenco imajo enak dostop do zdravljenja v EMK, a imajo v povprečju 2 dni krajšo 
celotno hospitalizacijo in dan krajše bivanje v EMK. Razlika med bolniki z demenco in brez nje 
je bila prisotna le pri tistih, ki so bili pred IMK nastanjeni v DSO. Možna razlaga je, da so bili 
bolniki brez demence, prehodno nastanjeni v DSO, manj funkcionalno prizadeti in so bili boljši 
kandidati za bolnišnično rehabilitacijo, kar je podaljšalo njihovo hospitalizacijo v primerjavi z 
bolniki z demenco. Bolniki z demenco so namreč prejeli manj diagnostičnih preiskav in 
obravnav rehabilitacijskega tima.  




V prisotnosti AF so bolniki z demenco imeli v višjem deležu predpisana antiagregacijska 
sredstva, ki ne nudijo zaščite pred embolično IMK, in v manjši meri antikoagulacijsko 
zdravljenje. Demenca ne predstavlja kontraindikacije za uvedbo antikoagulacije; razlogi za 
manjšo uporabo antikoagulantov so lahko manjša komplianca bolnikov z demenco, večja 
verjetnost padcev, polifarmacija in možnost interakcije med zdravili ali strah pred ZMK zaradi 
CAA.64, 97 S prihodom ne-vitamin K oralnih antikoagulantov (NOAK), ki imajo manj interakcij 
in preprostejšo shemo jemanja, je delež zdravljenih bolnikov z AF porastel; na Švedskem je med 
leti 2011 in 2015 uporaba antikoagulacije porastla s 50 % na 70 %, kar je sovpadalo z upadom 
zdravljenja AF z aspirinom s 30 % na 15 %.98 Na področju antikoagulacije z NOAK pri bolnikih 
z demenco so potrebne nove raziskave na podlagi podatkov uporabe v zadnjih letih.   
Ker so danes varnost in učinkovitost zdravljenja z IVT, zdravljenje bolnikov v EMK in 
sekundarna preventiva dokazano koristni ukrepi obravnave IMK, bi bile randomizirane študije na 
bolnikih z demenco etično vprašljive. Registri bolezni nudijo povratno informacijo glede 
kvalitete zdravstvene oskrbe, omogočajo analizo izidov zdravljenja ter tako posredno 
pripomorejo k izboljšanju oskrbe bolnikov. Švedska je država z dobro razvitim zdravstvenim 
sistemom in dolgoletno tradicijo izdelave nacionalnih registrov, kar omogoča kvalitetne 
epidemiološke analize z zajemom velikega števila preiskovancev na državnem nivoju, kar je 
bistvena prednost vseh treh izvedenih raziskav.  
V Sloveniji je potencial kliničnih registrov slabo izkoriščen. Register raka Republike Slovenije je 
eden najstarejših populacijskih registrov v Evropi in deluje od leta 1950.99 Ostali klinični registri 
so večinoma bolnišnični (in ne nacionalni) ter so predvsem plod entuziazma skupin zdravstvenih 
strokovnjakov.100 Nadaljnji razvoj področja kliničnih registrov je nujen, pri čemer bi poudarek 




upravljanje podatkov, ter primerljivosti registrov bolnikov v nacionalnem in evropskem 
kontekstu. Registri so nepogrešljivi pri izboljšanju izidov zdravljenja, sprejemanju z dokazi 
podprtih odločitev in nenazadnje pri znanstveno raziskovalnem delu.101  
Obravnava bolnikov z demenco odpira številna zdravstvena, etična in tudi organizacijska 
vprašanja. Ustrezna oskrba bolnikov z demenco, ki utrpijo možgansko kap, je zapostavljena 
tema. Naše raziskave odgovorijo na nekatera vprašanja kakovosti oskrbe, obenem pa odpirajo 
številna nova vprašanja: Zakaj imajo bolniki z demenco slabši funkcionalni izhod po IMK? 
Zakaj je bila demenca neodvisni napovedni dejavnika prejem IVT le pri bolnikih, mlajših od 80 
let? Kateri rehabilitacijski programi so najbolj ustrezni za bolnike z demenco po IMK?  
Učinki zdravljenja so pri bolnikih z demenco lahko drugačni zaradi slabšega razumevanja in 
sodelovanja ali pa zaradi drugačnih tveganj, povezanih z naravo bolezni (npr. dolgotrajna  
hospitalizacija z namenom rehabilitacije in razvoj delirija).25 Pri nepokretnih in povsem od tuje 
pomoči odvisnih bolnikih s krajšo pričakovano življenjsko dobo bi določene preiskave in posegi 
lahko predstavljali več trpljenja kot koristi. Najboljša oskrba za bolnike z demenco ne pomeni 
nujno obširne diagnostike in intenzivnega zdravljenja, po drugi strani pa bolniki z demenco ne bi 
smeli biti stigmatizirani in prikrajšani za potencialno učinkovite ukrepe. Dokler ne dokažemo, da 
demenca poviša tveganja za zaplete določenih zdravljenj, slednjih ne bi smeli odrekati bolnikom 
z demenco. S staranjem prebivalstva bo število bolnikov z demenco in možgansko kapjo 
naraščalo. Prednost naših raziskav je, da obsegajo veliko število podatkov, ki temeljijo na 
sistematično nadzorovanem zbiranju v nacionalne registre bolezni in zdravljenja. Ključen 
doprinos doktorske naloge je olajšano odločanje klinika o obravnavi dementnega bolnika v 
akutnem, subakutnem in kroničnem obdobju po IMK. Naši izsledki potrjujejo smiselnost 




bolnikov predstavlja pomemben finančni zalogaj zaradi pogostnostni in kompleksnosti bolezni. 
Menimo, da bi bilo smiselno izvesti nadaljnje ekonomsko-zdravstvene raziskave za oblikovanje 
smernic demenci prilagojene obravnave IMK. Pričujoča doktorska naloga naj bo tudi spodbuda 
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